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DEFINITION OF TERMS 

Jack, a square wood device witli a caster under each corner on 
which sheets of tobacco are stacked. 

Single, one sheet of tobacco on a jack. 

Stack, two sheets of tobacco on a jack. 

Jacking, the process of putting sheets of tobacco onto packs. 

Breaking the sale, the process of clearing tlie salesfloor after the 
sale, which includes jacking and transporting the sheets of tobacco 
from the salesfloor to the buying company loadout area. 
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Trade names are used in this publication solely for the 
purpose of providing specific information. Mention of 
a trade name does not constitute a guarantee or war- 
ranty of the product by the U. S. Department of Agri- 
culture or an endorsement by the Department over other 
products not mentioned. 
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NEW EQUIPMENT AND METHODS 
FOR BREAKING TOBACCO SALES 


By Kenneth R. Forrest^ and Albert H. Graves^ 


ABSTRACT 

A system for increasing the efficiency of removing sheets of 
tobacco from warehouse salesfloors and transporting them to the 
appropriate loadout areas has been designed, constructed, and put 
into commercial use. This system minimizes hard manual labor 
and includes new machinery and modified procedures which enabled 
a seven-man crew to remove approximately 4.5 million pounds of 
tobacco from the salesfloor during the 1971 marketing season at 
an average rate of 353 sheets (60,000 pounds) per hour and a total 
cost of 42 cents per 1,000 pounds. 

BACKGROUND 

Tobacco marketing traditionally relied upon manual labor for 
most related operations mainly because an adequate and relatively 
inexpensive labor force was available. During the past decade, the 
situation has been rapidly changing as the supply of people able 
or willing to do hard manual work decreases. The U.S. Department 
of Agriculture and many tobacco warehousemen cooperated in re- 
searching the need to improve the process of removing sheets of 
tobacco from the floor after the sale and of distributing them to the 
loadout area of the appropriate buying company; they mechanized 
the procedures at the salesfloor, thereby eliminating much of the 
manual labor. 

CONVENTIONAL METHOD 
OF BREAKING THE SALE, TYPE lla lS 

In the conventional method of breaking the sale, every sheet 
of tobacco (weighing between 170 and 200 pounds) is lifted by hand 
in warehouses where the temperature often reaches 110° F or more. 
Each year approximately 5.5 million sheets of flue-cured tobacco 
(about 1 billion pounds) must be removed from the salesfloors. 
The buying companies are responsible for breaking the sale with 
either their own crews or the services of a tobacco-moving con- 
tractor. In some markets both methods are used, but the contractor 
is by far the most prevalent in type 1 la-13 areas. 

1 Formerly, engineering technician, Agricultural Research Service. 

2 Industrial engineer, Agricultural Research Service, U.S. Department of 
Agriculture, North Carolina State University, Raleigh, N.C. 27607. 
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The process of breaking the sale in type lla-13 areas begins 
as soon as the tobacco is sold and the burlap sheet is tied around 
the pile of tobacco. In a typical salesbreaking, a crew of j ackers 
and pushers (three to four teams of jackers and four to six pushers 
per crew) break the sale behind a complete set of buyers. They 
push stacks of jacks (usually 12 to 15 jacks per stack) to the sales- 
floor (fig. 1), load two sheets per jack by hand (fig. 2), and then 
push them to the loadout area. Considerable time is lost when the 
crew must push partially loaded jacks around the floor to find a 
second sheet for the same company; the entire manual procedure 
is cumbersome. 

Cost of breaking the sale varies widely from location to location 
and with the quality of labor and level of supervision. The average 
cost is $0.72 per thousand pounds, ranging from a high of $1.12 
per thousand to a low of $0.31 per thousand pounds. Generally the 
cost is lower when the tobacco-moving contractor is able to hire 
local farm acquaintances than when he has to rely on other labor 
sources. Level of supervision is directly related to labor quality; 
if the quality of the workers is low, the crew size has to be in- 
creased, and the level of supervision decreases. Other factors that 
affect cost are the position of the loadout areas related to the sales- 
floor, the availability of an adequate supply of jacks, and the con- 
dition of the floor. 

NEW EQUIPMENT FOR BREAKING THE SALE 

During evaluation of the conventional salesbreaking proce- 
dures, it was noted that the crews’ productivity could be signifi- 
cantly increased if manual lifting were eliminated and the crew 





Figure 2. — Crew members lifting a second sheet of tobacco on top of single 

to form a stack. 


were organized around a central work station. A machine called 
the salesbreaker was designed to achieve both these objectives. 
It consists of a forklift equipped with a belt conveyor on either side 
(fig. 3) powered by hydraulic motors (Char-Lynn D5E) which are 
mounted to the belt conveyor frames (fig. 4) and powered from 
the hydraulic system of the forklift. A 3,000-pound-capacity fork- 
lift is sufficient as the base unit. 

The only option necessary on the forklift is an auxiliary control 
valve, a standard option, that directs hydraulic fluid to two ports 
where a side-shifter or rotating device is normally attached. The 
auxiliary control valve is used in only two positions, neutral and 
forward; when it is in neutral, no hydraulic fluid is supplied to 
either port. 

When the main control is pushed in one direction, pressurized 
fluid is supplied to one port, and the other port acts as a return to 
the reservoir. When the control is moved in the opposite direction, 
the functions reverse. A simple lever mechanism was designed to 
hold the valve in the forward position, which provides fluid under 
pressure at each of the motor control valves. The inlet to the con- 
trol valves is connected to the port that is pressurized with the 
control forward. These motor control valves are mounted so that 
the operator can easily manipulate them both with one hand (fig. 5) . 
Pushing forward on the motor control valve located on the right 
runs the belt on the right-hand side of the forklift forward, and 
pulling it back runs the belt backwards. This relationship is the 
same for the other motor valve and the belt located on the left- 
hand side. The further the motor control valve lever is displaced 
from its neutral position, the faster the motors turn. Any com 





Figure 3. — Salesbreaker, consisting of a forklift equipped with two hydrau- 
lically powered belt conveyors. 

bination of direction and speed within the limits of the equipment 
is available to the operator for each belt independently. 

The motor control valves are connected in a parallel hydraulic 
arrangement so that the same torque is produced whether one or 
both motors are running. This parallel arrangement also means 
that under no-load conditions the speed of one belt is reduced by 
one-half if the other motor is started. Maximum belt speed with 
one belt running is 300 feet per minute, and 150 feet per minute 
with both belts running. This is also true under load conditions if 
the belts are loaded uniformly. Under other conditions, the relation- 
ship becomes more complex. For example, if one belt is heavily 
loaded and the other has no load, and both motor control valves 



Figure 4.— Drive unit located on the discharge end of the belt conveyor. 
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are fully open, the unloaded belt will start and the loaded belt will 
remain stationary; should this situation arise, it can be corrected 
by operator manipulation of the motor control levers. 

The conveyor is a 12-foot by 4-inch structural steel channel 
frame with rollers 1.9. inches in diameter and 36 inches long, on 
6-inch centers. The channels on the pickup end are rounded to give 
the belt full contact with the sheet and to prevent corners from 
snagging the sheets as they come onto the conveyor. The plate 
under the end roll serves as a wearing surface and protects the belt. 
The plate is 4 inches by 1/2 inch and is beveled on the leading 
edge (fig. 6). The drive unit is located on the discharge end of 
the conveyors. 

The two belt conveyors are supported by I-beam frames held 
together by boots welded into the I-beams. These boots are slipped 
over the forks of the forklift and a chain secures the frame, with 
the belt conveyors attached, to the carriage on the mast of the 
forklift. The belting used on the conveyors is a 30-inch-wide, three- 
ply, 28-ounce, rubber-covered, claw-top belt, identical to that used 
in many belt-conveyor receiving systems designed by the U.S. De- 
partment of Agriculture engineers and used by many tobacco ware- 
housemen. The claw-top gripping surface holds the burlap sheets 
used for tying up the piles of tobacco. 

PROPOSED METHOD FOR BREAKING THE SALE 

The proposed method of breaking the sale is to start the sales- 
breaker in the center of two rows, using the machine to clear the 
space necessary for starting about 16 feet through the center of 
the sale area. As the salesbreaker is driven into the rows, the belt 
conveyors are tilted forward and lowered until the leading edge of 
the belt conveyor sections barely touch the floor. The two belts are 
started as the salesbreaker approaches the first two sheets of to- 
bacco. When the leading edge of the belts touch the sheets, the 
combined force of the moving belts and the forward motion of the 
conveyor sections under the sheets transfers the sheets from the 
salesfloor onto the belt conveyor (fig. 7) . The salesbreaker is driven 
forward until six sheets of tobacco, three from each row, are loaded 
onto the belts. The belt conveyors are then raised as the salesbreaker 
backs down the floor to the central distribution area, where two 
12- by 3-foot, gravity roller conveyors in the central distribution 
area aline with the two belt conveyors on the salesbreaker. The 
roller conveyors are 51 inches from the floor at one end and 39 
inches from the floor at the other. The salesbreaker runs the sheets 
of tobacco onto the high end of the gravity roller conveyors (fig. 8) . 

Since the salesbreaker picks up the tobacco in the same 
sequence it is displayed on the salesfloor, it does not come off the 
salesbreaker organized by buying company, and the two men at 
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Figure 6.— Corners of the conveyor frames, rounded to prevent sheets from 
snagging^ as they come onto the conveyor. 

the end of each gravity roller conveyor must separate the sheets of 
tobacco accordingly. Because the sheets of tobacco are jacked two 
high, the men cannot simply drop the first sheet of tobacco off the 
gravity roller conveyor onto a jack and then place the second sheet 
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on top of the first unless both the sheets belong to the same buying 
company. If not, the first sheet of tobacco dropped on a jack must 
be pushed out of the way until another sheet purchased by the same 
company comes along; then the single sheet on a jack can be pulled 
back to the end of the conveyor and the matching sheet of tobacco 
loaded on top of it. 

After the sheets of tobacco have been stacked two high on 
jacks, they are pushed to the appropriate company’s loadout area. 
The loadout area is planned so that the companies that usually 
purchase the most tobacco load in the center and those that pur- 
chase less load on the ends. This system creates an umbrella effect 
so that as the floor is cleared the loadout area “follows” the crew 
across the floor, minimizing the distance the pushers have to walk. 




COMMERCIAL TEST OF THE NEW SYSTEM 

The prototype salesbreaker was completed and given a full- 
scale commercial test during September 1971. Occasional problems 
expected in several areas never materialized. For example, keeping 
the belts tracked on a machine that was continuously moving had 
been considered a possible source of trouble, but after the normal 
breaking period, the belts did not have to be retracked for the entire 
season. The operator never had any difficulty in backing the sales- 
breaker from the point where it was fully loaded to the gravity 
roller conveyors (jacking ramps). 

A complete cycle includes loading six sheets of tobacco on the 
salesbreaker, backing to the jacking ramps, unloading the tobacco 
off the rear of the belt conveyors, and returning to the salesfloor 
to load again. Backing the machine instead of turning it around 
each cycle saved a considerable amount of time. Once the sales- 
breaker had cleared two rows from the center to one end, the men 
at the jacking ramps pulled the ramps aside. The salesbreaker 
was turned around and driven through the area where the jacking 
ramps had been, and the other half of the two rows was loaded. 
During loading, the jacking ramps were turned around and pulled 
back into position for the salesbreaker to unload onto them. A dolly 
was attached under each support of the jacking ramps for quick 
and easy mobility. The jacking ramps were moved each time the 
salesbreaker started on two new rows. This was important because 
keeping the jacking ramps in line with the two rows being cleared 
enabled the salesbreaker to operate in a straight-line pattern. 

One of the keys to the success of the new salesbreaking method 
was the balanced flow of work (fig. 9). Generally speaking, the 
jackers would have the ramps cleared just as the salesbreaker un- 



Figure 9. Sheets of tobacco on the gravity conveyors. This method allows 
employees to remain at one location and to jack tobacco off the ends of the 
gravity conveyor. 
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loaded six more sheets of tobacco. Obviously, while the salesbreaker 
was going to the ends of the rows the jackers had more time than 
when the machine was working only a short distance away. 

EVALUATION OF THE COMMERCIAL TEST 
OF THE SALESBREAKER 

The salesbreaker was used for one entire season at Carolina 
Warehouse and moved approximately 4.5 million pounds of tobacco 
without any downtime or maintenance problems. The ease and 
gentleness with which the machine picked the sheets up off the 
floor exceeded expectations. The variability of the size and density 
of the sheets of tobacco had little effect on the salesbreaker’s 
efficiency in loading, transporting, and unloading. 

The primary goal of eliminating the manual lifting of sheets 
of tobacco was attained. The only place in the system where any 
manual lifting is done is at the jacking station where the men “lift 
down,” or guide, the sheets onto either a dolly or another sheet of 
tobacco already on a dolly. Only rarely is a single sheet on a dolly 
high enough to require that the second sheet be lifted in order to 
guide it on top. Reaction from the workers, the tobacco-moving 
contractor, and warehousemen involved in the commercial test of 
the salesbreaker was favorable. Most of the drudgery of hard 
manual work was eliminated, and the status of the job was up- 
graded, encouraging the crew members to take pride in what 
they do. 

Supervision is simplified because the crew is clustered around 
a definite work station, and specific responsibilities are assigned 
to individual crew members. Any problems that come up are im- 
mediately apparent and can be corrected without significant loss 
in production. This gives the contractor more time to plan his work 
and concentrate on other factors affecting production, such as 
communicating with the buying companies to prevent running out 
of jacks. 

The warehousemen that cooperated in the commercial test 
were pleased vrith the results, even though they were not directly 
involved in breaking the sale. The noise level was reduced in the 
warehouse because the jacks were centralized in one area instead 
of being randomly scattered about. In the conventional method, 
not all tobacco is necessarily cleared from one area at a time, re- 
sulting in a somewhat cluttered floor. With the salesbreaker, all 
the sheets are jacked as they come on the salesfloor, leaving the 
areas completely cleared and ready for use by the warehousemen. 

From a practical standpoint, the greater advantage is that a 
seven-man crew and one salesbreaker can break the sale behind a 
complete set of buyers in 8 hours or less. Time-study techniques 
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were used to evaluate the productivity of the seven-man sales- 
breaker crew; a breakdown of labor required to complete one load- 
ing cycle is presented in table 1. 

OWNERSHIP AND OPERATING COST 
OF EQUIPMENT 

Table 2 shows an itemized breakdown of equipment cost for 
the salesbreaker system. It is assumed that the attachment hard- 
ware for the salesbreaker is owned by the tobacco-moving con- 
tractor and that the forklift is rented. If a contractor can use or 
lease out the forklift for at least 3 months during the 9-month 
off season, ownership and operating cost can be reduced as much 
as 20 percent. Forklift ownership and operating cost can be reduced 
even more if the tobacco-moving contractor is able to use the sales- 
breaker at an early southern market and later transfer it to a 
northern market. 

Labor costs are 72 cents per 1,000 pounds for the conventional 
method and 23 cents per 1,000 pounds for the salesbreaker method. 
The equipment ownership and operating cost for the salesbreaker 
method is 18.8 cents per 1,000 pounds (table 2). There are no 
equipment costs for the conventional method. The total costs are 
72 cents per 1,000 pounds for the conventional method and 42 cents 
(23-1-18.8=41.8) per 1,000 pounds for the salesbreaker method. 


Table l.— Labor required for a six-sheet cycle in breaking the sale 
with a salesbreaker and seven-man crew 


Operation element 

Labor required 
(man-minutes) 

Productive labor: 

Salesbreaker operator drives 100 ft, loads 6 sheets 
tobacco, returns to jacking ramps, and unloads ... 

4-man jacking crew jacks 6 sheets of tobacco 

2 pushers move 6 sheets (3 stacks) of tobacco 50 ft 
loadout docks and return 

of 

1.02 

3.92 

to 

1.95 

Total productive labor 

6.89 

Unproductive labor: 

4-man jacking crew waits on salesbreaker 

2 pushers wait on lackine* crew 

.16 

nn 

” .Vi? 

Total unproductive labor 25 

Total labor n -i a 

Elapsed time 

1.02 
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Table 2. Ownership and operating costs of equipment used for breaking the sale, moving 10 million pounds of to- 
bacco annually 
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